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Description

[0001] The present invention relates to a microphone
assembly and in particular a microphone assembly hav-
ing a novel manner of fixing a miniature transducer ele-
ment inside the housing and a novel manner of separat-
ing an internal space of the housing into two chambers.
[0002] In microphone assemblies, as those illustrated
and described in WO 00/62580 and US 5,740,261, a sil-
icon transducer element has dimensions closely fitting
the internal dimensions of the housing and is cemented
at its edges to the housing. By this arrangement of the
silicon transducer element, the inner space of the hous-
ing is divided into two chambers, a front chamber and a
back chamber, by the transducer element. The cement
used for this application is stiff and substantially
non-compliant.

[0003] The presentinvention relates to at least two sig-
nificant improvements of such a microphone assembly
in that it has been found that mounting the miniature
transducer element in a novel manner facilitates that the
volume of the back chamber may be increased by allow-
ing this chamber to extend around a portion of the pe-
ripheral edge surface of the miniature transducer element
and potentially also the front side thereof. This facilitates
a more effective utilization of the internal volume of the
microphone casing or housing. A larger back volume of
the assembly will give a better noise performance of the
microphone assembly. Also, a smaller front volume may
maintain the high frequency resonance of the transducer
element away from the audible frequency interval.
[0004] In addition, it has been found that thermal ex-
pansion and retraction of the transducer element and the
housing may be so different that the transducer element
may be damaged or destroyed with animpaired or altered
function as consequence if no space is allowed between
the transducer element and the housing.

[0005] In a first aspect, the present invention relates
to a microphone assembly comprising:

- amicrophone casing comprising an internal surface
and having a miniature transducer element disposed
therein, the miniature transducer element being
bounded by first and second oppositely arranged
outer surfaces and a peripheral edge surface, the
miniature transducer element comprising a pressure
sensitive part, and

- afirstinternal chamber delimited by the second outer
surface of the miniature transducer element and the
internal surface of the microphone casing,

characterized in that the first internal chamber extends
around a portion of the peripheral edge surface of the
miniature transducer element.

[0006] Inthe presentclaims and specification, the term
miniature transducer element designates a small trans-
ducer element such as one having a distance of 1-20 p.m
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or more preferably 1-10 uwm, such as 1-5 pum, between
the diaphragm and back plate, and/or which has an ex-
tension, in the plane of the diaphragm, of less than 4.0
mm X 4.0 such as 3.5 mm X 3.5 mm or even more pref-
erably less than 3.0 mm X 3.0 mm. Alternatively or ad-
ditionally, a miniature transducer element comprises a
so-called MEMS based transducer element which is a
transducer element wholly or at least partly fabricated by
application of Micro Mechanical System Technology.
The miniature transducer element may comprise a sem-
iconductor material such as Silicon or Gallium Arsenide
in combination with conductive and/or isolating materials
such as silicon nitride, polycrystalline silicon, silicon oxide
and glass. Alternatively the miniature transducer element
may comprise solely conductive materials such as alu-
minium, copper etc., optionally in combination with iso-
lating materials like glass and/or silicon oxide.

[0007] In general, the inner space and inner surface
of the housing may have any size and shape, depending
on the actual application thereof. In order to be useful in
existing products, the shape thereof may be desired fixed
even though other elements, such as the transducer el-
ement, may be made smaller than hitherto. In a preferred
embodiment, the existing housing is used in order for the
assembly to be used as a drop-in replacement of prior
art assemblies. Then, already existing tooling may be
re-used while gaining the advantages of the invention.
[0008] Normally, the transducer element has a square
cross-section, whereby four edges would be provided.
This, however, is merely a normal manner and not a re-
quirement in any way.

[0009] Compared to the prior art, the first chamber,
normally called the back chamber or back volume of the
microphone assembly, may be made larger, for the same
fixed inner volume, in that also space at the side of the
transducer element may be used. This may be obtained
by, in a fixed-shape housing, making the transducer el-
ement smaller (at least in that dimension) or by changing
the dimensions of the housing.

[0010] Normally, one side of the pressure sensitive el-
ement is connected to the sound inlet. Preferably, this is
at the first side of the transducer element. Then, first
chamber is preferably delimited by another side of the
pressure sensitive part at the second side of the trans-
ducer element.

[0011] In this connection, "delimited by" will mean that
the pertaining surface(s) take(s) part in the surfaces that
combined define the chamber in question. Additional sur-
faces may take part in the definition of the chamber, such
as surfaces of components or electronics present in the
chamber.

[0012] Preferably, the assembly further comprises at-
tachment means adapted to attach the first outer surface
of the miniature transducer element to the internal sur-
face of the microphone casing in order to maintain the
engagement there between. As will become clear further
below, the attachment means preferably are flexible,
such as by comprising a layer of a flexible gluing agent.
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[0013] In one embodiment, the first outer surface of
the miniature transducer element abuts the internal sur-
face of the microphone casing with the flexible gluing
agent interposed there between. In this manner, no
space need be wasted between the first surface and the
internal surface. The flexible gluing agent may have a
negligible layer thickness.

[0014] In a preferred embodiment, preferably, a dis-
tance of at least 50-1000 p.m exists between the portion
ofthe peripheral edge surface of the miniature transducer
element and the internal surface. This space may provide
room for thermal expansion/retraction of the housing
compared to the transducer element in order to not pro-
vide stress of the transducer element and the housing,
when the temperature changes. In addition, this distance
may provide a space increasing the volume of the first
chamber. Alternatively, it may be filled with a resilient
material providing acoustic isolation over that edge
and/or fixing the transducer element inside the housing.
In this embodiment, in fact, a minimum distance of at
least 50-1000 wm may exist between each of at least two
portions of the peripheral edge surface of the miniature
transducer element and the internal surface. Thus, this
advantage may be provided by a plurality of the sides of
the transducer element. Again, this may be used for both
taking up dimension changes and for increasing the vol-
ume of the first chamber.

[0015] In another preferred embodiment, the first in-
ternal chamber extends above a portion of the first sur-
face of the transducer element. Thus, the first chamber
may be made even larger.

[0016] Then the first chamber extends not only to the
side(s) of the transducer element but to the other side
thereof. In that manner, the volume of the first chamber
may be altered by not only moving the transducer ele-
ment inside the housing but also by defining the part of
the first surface over which the chamber extends. This
gives more degrees of freedom in the positioning and
size of the transducer element.

[0017] Normally, a second chamber is provided which
connects the pressure sensitive element and the sound
inlet.

[0018] This positioning of the barrier separating the
first and the second chamber is novel and has a number
of advantages. Firstly, it provides a larger degree of free-
domin the definition of the volumes of the firstand second
chambers as well as the positioning of the transducer
element inside the microphone housing.

[0019] Secondly,itfacilitates both the addition of space
at one or more of the sides of the transducer element to
the first chamber and the possibility of absorbing dimen-
sion changes between the housing and the transducer
element at the edges of the transducer element. In fact,
it facilitates the dividing of the first surface into the parts/
areas comprised in the first and second chambers.
[0020] In this connection, it should be noted that the
volume of the second chamber may be selected very
small. It is no longer required that this chamber has a
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cross sectional area the size of the full transducer ele-
ment. In fact, as will become clear further below, the vol-
ume of the second chamber may be selected to have a
cross section corresponding only to that of the sound
inlet or the pressure sensitive part, that is, down to a total
volume of less than 1 mm3, such as less than 2 mm3.
[0021] In one embodiment, the attachment means
have, in a plane of the pressure sensitive part, a horse
shoe shaped cross section or a circular cross section. In
this connection, the circular cross section may be re-
placed with any cross section forming a closed curve,
such as a square, triangle, oval, or any other closed
shape. The horse shoe/circle comprising, within or along
its circumferencein the plane, both the pressure sensitive
part and the sound inlet. The horse shoe/circle defining
within its circumference the second chamber, and its out-
er circumference defining a surface delimiting the first
chamber.

[0022] In this situation, preferably, the attachment
means comprises an acoustical seal between the first
internal chamber and a second internal microphone
chamber, the second chamber extending above the pres-
sure sensitive part of the miniature transducer element
and being acoustically coupled to a sound inlet of the
microphone casing. This acoustical seal prevents short
circuiting of the two sides of the diaphragm at least
through the audible frequency range.

[0023] In another situation, the miniature transducer
elementis positioned so thatthe sound inlet and the pres-
sure sensitive part overlap, in the plane of the pressure
sensitive part, and wherein the attachment means encir-
cle, in the plane, the sound inlet and the pressure sensi-
tive part. This may be obtained when the attachment
means have, in the plane, a cross section, such as of
e.g. a ring, encircling, in the plane, the sound inlet and
the pressure sensitive part. Thus, the attachment means
form a hollow, closed shape or element which may be
circular, round, elliptical, square, or any other shape.
Again, the attachment means has within its circumfer-
ence the second chamber, and its outer circumference
defining a surface delimiting the first chamber.

[0024] According to a variation of the above embodi-
ment of the invention, a plurality of semiconductor trans-
ducer elements such as 2-4 elements may be placed
adjacent to each other inside the microphone housing
and be acoustically connected to a common sound inlet
port. The several silicon transducer elements may ad-
vantageously be manufactured in a common semicon-
ductor substrate with separate diaphragm and back plate
parts.

[0025] In general, the microphone assembly prefera-
bly further comprises a substantially circular vent or
opening acoustically connecting a first side of the pres-
sure sensitive element with another side thereof, the vent
or opening having diameter between 3 and 100 wm such
between 3 and 30 wm or even more preferably between
3 and 20 pm. This small or narrow passage or vent may
be used as a DC-compensation or vent for equalizing DC



5 EP 1 638 366 A1 6

pressure differences across the firstand second surfaces
of the pressure sensitive part. Such pressure differences
may be caused by pressure changes in the surrounding
environment (moving vertically) or by temperature.
[0026] In a preferred embodiment, the transducer el-
ement is a MEMS based transducer element manufac-
tured in silicon. This type of transducer element may ex-
hibit a high frequency resonance which is higher than a
high frequency resonance of a conventional transducer
element. For this type of MEMS based transducer ele-
ment, it may be desired to keep the second chamber very
small - or even as small as possible - in order to avoid
downshifting of the high resonance down to the audible
frequency domain due to an acoustical mass associated
with the second volume and/or the inlet port. Conse-
quently, the present invention is especially well-suited
for this type of element.

[0027] In general, the present microphone assembly
may further comprise one or more electric or electronic
components electrically connected to the miniature
transducer element. These elements would normally be
positioned in the first internal chamber in that this nor-
mally is the largest. However, advantages are found in
positioning these in the second internal chamber, in that
this would then further increase the effective size of the
first internal chamber.

[0028] As mentioned above, it is desired that the at-
tachment means also delimit the two chambers inside
the housing. Thus, two functions are handled by this el-
ement.

[0029] The attachment means may be flexible. Thus,
the fixing means will be able to both fix the transducer
element in the housing and also accommodate the ther-
mal expansion or retraction of the individual elements of
the microphone assembly. In this context, "flexible" will
mean a Shore A hardness of at the most 65 such as less
than 50 or less than 40.

[0030] In the following, preferred embodiments will be
described with reference to the drawing, wherein:

- Figure 1 illustrates a cut away view of a first embod-
iment of the invention,

- Figure 2 illustrates a cut away view of a second em-
bodiment of the invention, and

- Figure 3 illustrates two other manners of fixing the
transducer element inside the housing,

- Figure 4 illustrates a third embodiment of the inven-

tion, and

- Figure 5 illustrates a fourth embodiment of the in-
vention.

[0031] Figure 1 illustrates a first embodiment of a mi-

crophone assembly in accordance with the present in-
vention. The microphone assembly comprises a housing
or casing 1 of a metallic material or plastics provided with
a metallic coating. A sound inlet or inlet port 2 allows
sound to enter and excite a diaphragm 7 of a silicon trans-
ducer element 4 positioned within the housing 1.
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[0032] Inthe present embodiment of the invention, the
silicontransducer element4 has a rectangular shape with
equal side lengths of 3.1 mm each. The inner side walls
of the housing have lengths of 3.3 mm which allows the
silicon transducer element 4 to be positioned inside the
housing 1 with three free edge portions without any phys-
ical contact with the respective opposing inner side wall
portions of the housing 1 so as to effectively acoustically
couple a housing volume extending above the silicon
transducer element 4 and along its peripheral edge por-
tion to a back volume or back chamber 9.

[0033] According to a variation of the above embodi-
ment of the invention, a plurality of semiconductor trans-
ducer elements such as 2-4 elements may be placed
adjacent to each other inside the microphone housing
and be acoustically connected to a common sound inlet
port. The several silicon transducer elements may ad-
vantageously be manufactured in a common semicon-
ductor substrate with separate diaphragm and back plate
parts.

[0034] An integrated electronic circuit 5 is disposed
within the housing 1, which shields the circuit 5 against
external electric/magneticfields. The integrated electron-
ic circuit 5 preferably comprises an ASIC that may com-
prise a high-impedance and low-noise preamplifier as
well as other circuits such as an A/D converterand a DC
bias-circuit to provide a bias voltage between the dia-
phragm 7 and a back plate (not shown) of the silicon
transducer element 4. The integrated electronic circuit 5
is preferably connected to the silicon transducer element
4 by means of wire bonding. Electrical connection from
the integrated electronic circuit 5 to the outside of the
housing 1 is provided through externally accessible ter-
minals 6, such as solder bumps or the like.

[0035] The silicon transducer element 4 is fixed inside
the housing 1 in @ manner so as to abut a horse-shoe
shaped element 3 that advantageously may comprise a
flexible elastomeric material such as C-flex product No.
170-306-301 manufactured by Consolidated Polymer
Technologies, Inc. This horse-shoe shaped element or
structure 3 operates to separate an upper and lower side
of the diaphragm 7 in a manner so that sound entering
the housing 1 is substantially confined to the upper side
ofthe diaphragm 7. Also, the transducer element 4 abuts/
engages the housing 1 via the element 3.

[0036] In another embodiment of the invention, the
horse-shoe shaped element 3 is provided as a separate
metallic element, or formed integrally with an internal me-
tallic side wall of the housing 1, and glued to the silicon
transducer element 4 using a curable dielectric flexible
gel such as product No. 3-6679 dielectric gel manufac-
tured by Dow Corning.

[0037] Other alternatives adhesives are product No.
3145 RTV adhesive sealant manufactured by Dow Corn-
ing. The adhesive may processed so as to posses a
Shore A hardness of about 33 after 7 days curing at 25
degrees C. Yet another well-suited adhesive is a Dow
Corning Silicone Adhesive Q5-8401 which has Shore A
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hardness 61 after curing.

[0038] The application of a flexible interconnection lay-
er or interface between the horse-shoe shaped element
3 and the silicon transducer element 4 is able to com-
pensate or absorb differences in thermal coefficients of
expansion between the silicon transducer element 4 and
the housing.

[0039] Consequently, an inner volume of the housing
1 is divided into two separate chambers: a front volume
8, connecting the sound inlet 2 to one side of the dia-
phragm 7, and a lower space or back volume 9 connected
to the other side of the diaphragm 7 by a cooperating
function of the horse-shoe shaped element 3 and the
transducer element 4.

[0040] In this situation, the transducer element 4 abuts
the housing 1 (or any opening there between is closed)
at the surface thereof having the inlet 2 in order to prevent
sound from reaching the side 42 via an opening between
the housing 1 and the transducer element 4 at the open-
ing of the horse shoe.

[0041] The transducer element 4 has a first surface 41
facing up in Figure 1 and a second surface 42 facing
down. It is seen that the horse-shoe shaped element 3
facilitates sound transmission from the sound inlet 2 to
the upper side of diaphragm 7 while preventing sound
transmission from the sound inlet 2 to the second surface
42 of the transducer element 4 as well as parts of the
first surface 41 positioned outside the element 3. Con-
sequently, the back chamber 9 effectively extends
around one or more peripheral edge portions 44 of the
transducer element 4 and above the first surface 41
thereof into an upper volume 88 of the back chamber 9.
[0042] The element 3 may naturally have many other
shapes than the horse-shoe shape utilized in this exem-
plary embodiment, such as rectangular, circular, straight,
or any arbitrary shape.

[0043] Another advantage of the distance between an
edge side 44 and the housing 1 is described further below
in relation to an improved capability of the microphone
assembly to withstand temperature variations which
might otherwise cause stress and malfunction of the el-
ement 4.

[0044] A small acoustical passage (not illustrated) is
provided between the back chamber 9 and the front vol-
ume 8 In order to equalize static pressure differences
there between. This passage may be provided through
the transducer element 4, and/or through diaphragm 7
and comprise a circular aperture with a diameter between
3 and 100p.m.

[0045] Figure 2 illustrates another embodiment also
comprising the housing 1, the sound inlet 2, which is now
positioned directly over the diaphragm 7, the transducer
element 4, and the sealing, fixing and/or separating ele-
ment 3, which is now adapted to the shape or circumfer-
ence of the diaphragm 7 and the opening 2.

[0046] It is seen that the front volume 8 is now even
smaller than in the first embodiment and the back volume
9 is even larger in that it covers a larger portion of the
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first, upper surface 41 of the element 4. The thickness of
the element 3 may be very small, whereby the front vol-
ume 8 is nearly minimized. In fact, the element 3 may be
avoided, whereby the element 4 rests directly on the wall
of the housing. Thus, the only front volume 8 provided is
that of any opening in the element 4 toward the dia-
phragm 7 and the actual inlet 2. In that embodiment, the
back volume 9 does not extend to the side 41 but only
along one or more sides 44 of the element 4.

[0047] The overall function of the element 3 is to divide
the front and back volumes 8 and 9 in a manner so that
the back volume 9 may be made larger and the front
volume 8 may be made smaller. Also, the element 3 may
be used for fixing the element 4 inside the housing 1.
[0048] Thus, the element 3 may be a solid element,
such as a layer of cement or a part of the wall of the
housing 1, to which the transducer element 4 may be
fixed.

[0049] Alternatively, a flexible non-adhesive member
may be used, such as one made of rubber or silicone.
This member may be adapted to engage or grip the hous-
ing 1 and the transducer element 4 in order to perform
both the separating and the fixing tasks.

[0050] Two embodiments illustrating this gripping of
an element which may be non-adhering is seen in Figure
3, in which embodiment A has a flexible non-adhesive
element 3 which engages the transducer element 4 by
friction inside an opening 71 toward the diaphragm 7.
Alternatively, the element 4 may be glued to the element
3. The element 3 is glued to the housing 1 using a layer
of glue 10.

[0051] In embodiment B, the flexible element 3 again
has a friction engagement with the opening 71 in the
transducer element 4. Also, the shape of the element 3
is one facilitating a gripping around an edge 21 of the
sound inlet 2, whereby no adhesives are requiredin order
to obtain both the separating and the fixing tasks.
[0052] Another potential function of the element 3 may
be seen when the microphone assembly varies in tem-
perature.

[0053] Normally, the housingis made 1 of ametal, such
as steel, or of a plastic material coated with an electrically
conductive agent or substance. Preferably, however, the
transducer element 4 is at least partly made of silicon,
whereby the thermal expansion coefficients of the hous-
ing 1 and the transducer element 4 are different. Thus,
temperature variations will cause a difference in dimen-
sion variations between the housing 1 and the transducer
element 4, whereby stress and malfunction may be in-
duced in the transducer element unless these variations
are taken into account.

[0054] In the embodiment of Figure 1, it is clear that
stress will occur, if the transducer element 4 was cement-
ed at all four sides to the housing 1. This stress may
cause the transducer element 4 to break, whereby the
microphone assembly will no longer function.

[0055] A solution to that problem may be seen in Fig-
ures 1-3, where the sealing element 3 is resilient or flex-
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ible and also fixes the transducer element 4 inside the
housing 1.

[0056] Inaddition,inthese embodiments, spaceis pro-
vided between the housing 1 and at least most of the
sides 44 of the element 4, whereby thermal expansion
of one part with respect to the other is no longer a prob-
lem.

[0057] In general, a distance between the housing 1
andthe element 4 is adapted to take up dimension chang-
es.

[0058] InFigure 1,the extent of the transducer element
4 and the housing 1 are illustrated. The inner space of
the housing 1 extends a distance D, and the transducer
element 4 extends a distance d. The present direction is
one in the plane of the diaphragm 7 and normally parallel
to a side 44 of the transducer element 4, which is often
square or rectangular. Other directions are, however,
equally suitable.

[0059] Itis seen thatthe overall space adapted to take
up any relative shrinking of the housing 1 and/or dimen-
sional increase of the transducer element 4 is D-d. This
space will differ with different temperature and should
therefore be chosen large enough to ensure that d<D in
the entire temperature interval at which the microphone
assembly is to be used. In addition, it may be desired to
actually provide D even larger in order to make room for
any adhesive to be provided between the element 4 and
the housing 1 at that position or along that direction.
[0060] In the embodiments of Figures 1-3, it is seen
that the element 4 may be fixed by contacting only the
upper side thereof. When this contact is not around the
circumference of the element 4, the demands as to the
flexibility of the element 3 may be reduced in that the
overall distance interval of which the element 3 must be
able to stretch is reduced.

[0061] In general, the overall dimensional change of
D and d within the temperature interval in question may
be denoted C.

[0062] This may be seen when comparing the embod-
iment of Figure 3 with the situation where the glue or the
like is provided along the circumference (sides 44) of the
element4. Inthe last situation, the adhesive mustbe able
to stretch or be compressed a distance of C/2 in that it
is assumed that the element 4 remains centred in the
housing.

[0063] In the embodiment of Figure 3, the element 3
is only present over a part of the length d of the element
4. Consequently, the overall stretching or compression
of the element 3 is a fraction of C, this fraction relating
to the relation between d and the extent of the element
3inthedirection. If, e.g., the diaphragm 7 had a diameter
of d/2, the element 3 only has to be stretchable or com-
pressible by C/4, Consequently, a less resilient/flexible
material may be used compared to the other situation.
[0064] The above manner of providing the transducer
element 4 preferably comprises providing a self-con-
tained element 4, in that this element will not engage the
housing 1 at least at parts of the sides thereof. Also, the
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element 4 may solely be fixed and held in its predeter-
mined position inside the microphone housing 1 at one
surface of the element 4. An element 4, such as a
Si-transducer is well suited for that purpose in that it may
be provided as a self-contained unit.

[0065] In one embodiment the transducer element 4
comprises a substantially self-contained MEMS based
assembly of transducer element, integrated circuit and
common semiconductor carrier substrate joined for ex-
ample by flip-chip bonding as disclosed in US 6,522,762
B1. An aperture may advantageously be provided in the
semiconductor carrier substrate to acoustically couple
an internal back chamber of the self-contained MEMS
based assembly to the back chamber 9 of the microphone
housing 1.

[0066] Hitherto, however, electret transducer ele-
ments have sometimes been provided with the dia-
phragm provided along the edges thereof with no fixing
of the diaphragm. This element is not a self-contained
element in the normal sense, whereby it may be desired
to actually provide an additional element to this type of
element: a means for fixing the diaphragm to the frame
of the element in order to ensure that not all sides or all
of all sides of the element require fixed abutment with
the housing in order to keep the diaphragm in place.
[0067] This type of fixing means may be a flexible or
rigid band encircling the sides 44 of the element 4 in order
to maintain the diaphragm in the desired position.
[0068] Figure 4 illustrates a third embodiment similar
to the first embodiment illustrated in Figure 1. In Figure
4, the transducer also comprises a housing 1, a trans-
ducer element 4 and a horse-shoe shaped element 3. In
this embodiment, however, the transducer element 4 is
angled in respect to the position in Figure 1. The trans-
ducer element 4 in Figure 4 still engages or seals against
(such as by engagement or via a sealing/gluing element)
against the housing 1 at the inlet 2 thereof. However, the
horse-shoe shaped element 3 has a thickness decreas-
ing in the direction away from the inlet 2. In this manner,
the back chamber 9 is actually larger than in Figure 1.
[0069] In Figure 4, the terminals 6 are provided on a
flexible or bent element 6’, such as a flexible PCB (single
sided, double sided, multi-layered) on which the IC 5 and
any additional, such as passive, component 5’ (such as
a GSM capacitor) are mounted (flip chip mounting or
bonding wires.

[0070] The element 6’ may itself close the housing 1,
or alid part 10 may be provided for sealing any openings
provided by or in the element 6. A sealing element 11
may be desired in order to ensure complete sealing there
between.

[0071] InFigure4,the elements5and 5’ are positioned
in the back chamber 9. However, one or more of these
elements may alternatively be positioned in the front
chamber 8.

[0072] Figure 5 illustrates a fourth embodiment seen
from the outside. In this embodiment, the housing 1 has
a lid 10 having the terminals 6 and being positioned at
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the inlet 2. This lid 10 may be a ceramic single- or double
sided PCT or a multi-layer PCB to which also the above
elements 5 and 5’ may be attached and directly electri-
cally connected to the terminals 6.

[0073] It is noted that the elements 5, 5 may then be
provided in the front chamber (the inlet 2 is positioned
adjacently to the lid 10, and still easily connected to the
terminals 6.

[0074] Another advantage of this embodiment is the
positions of the terminals 6. It is seen that this transducer
is directly SMD mountable. This is especially so, if the
internal elements, the elements 5, 5’ and 4, are adapted
to withstand the temperatures normally used for SMD
mounting. This will be the situation, if the element 4, e.g.,
is a silicon element as is described above.

Claims
1. A microphone assembly comprising:

- a microphone casing comprising an internal
surface and having a miniature transducer ele-
ment disposed therein, the miniature transducer
element being bounded by first and second op-
positely arranged outer surfaces and a periph-
eral edge surface, the miniature transducer el-
ement comprising a pressure sensitive part, and
- afirstinternal chamber delimited by the second
outer surface of the miniature transducer ele-
ment and the internal surface of the microphone
casing,

characterized in that the first internal chamber ex-
tends around a portion of the peripheral edge surface
of the miniature transducer element.

2. A microphone assembly according to claim 1, further
comprising attachment means adapted to attach the
first outer surface of the miniature transducer ele-
ment to the internal surface of the microphone cas-
ing, the attachment means comprising a layer of a
flexible gluing agent.

3. Amicrophone assembly according to claim 2, where-
in the first outer surface of the miniature transducer
element abuts the internal surface of the microphone
casing with the flexible gluing agentinterposed there
between.

4. A microphone assembly according to any of the pre-
ceding claims, wherein a distance of atleast 50-1000
wm exists between the portion of the peripheral edge
surface of the miniature transducer element and the
internal surface.

5. A microphone assembly according to any of the pre-
ceding claims, wherein a minimum distance of at
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least 50-1000 um exists between each of at least
two portions of the peripheral edge surface of the
miniature transducer element and the internal sur-
face.

A microphone assembly according to any of the pre-
ceding claims, wherein the first internal chamber ex-
tends above a portion of the first surface of the trans-
ducer element.

A microphone assembly according to claim 6, where-
in the attachment means have, in a plane of the pres-
sure sensitive part, a horse shoe shaped cross sec-
tion or a circular cross section.

A microphone assembly according to claim 7, where-
in the attachment means comprises an acoustical
seal between the firstinternal chamber and a second
internal microphone chamber, the second chamber
extending above the pressure sensitive part of the
miniature transducer element and being acoustically
coupled to a sound inlet of the microphone casing.

A microphone assembly according to claim 8, where-
in the miniature transducer element is positioned so
that the sound inlet and the pressure sensitive part
overlap, in the plane of the pressure sensitive part,
and wherein the attachment means encircle, in the
plane, the sound inlet and the pressure sensitive
part.

A microphone assembly according to any of the pre-
ceding claims, further comprising a substantially cir-
cular vent or opening connecting a first side of the
pressure sensitive element with another side there-
of, the vent or opening having diameter between 3
and 100 pm.

A microphone assembly according to any of the pre-
ceding claims, wherein a second internal chamber
is delimited by the internal surface of the microphone
casing and at least part of the first outer surface,
including the pressure sensitive element, of the min-
iature transducer element, the microphone assem-
bly further comprising one or more electric or elec-
tronic components electrically connected to the min-
iature transducer element and being positioned in
the second internal chamber.
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